










































































































































































H"21"3 /K"#)-"# /`#2-2* /)+< /),,"3 /[2AB-+38"3 /"23<-"A*"3D /4,< / ]+3<"#2j<^a/ H"Y"2AB3"-"/
T(JJOJ5#<-)31/?",,"# / 2B# /f"<AB.>-<8"H)#"3D /T5#-9+31</7:5#-12#"*-5# /02AB)", /?5#A/
]N"#<-"B-/12"/05-2N)-253/32AB-C/<-.3128/=H"#/12"/\>>"3-,2AB*"2-/\,/23</("+"#/Y+/82"W"3^ED/


























N5# /f">)B#"3/@2" /0)AB-*53Y"3-#)-253 /51"#/ I3-#)3<:)#"3YC /<:#2AB- / Z"15AB/ 23<8"<)9-/
N53/.+W"#<-/N2",>.,-28"3/;3-@2A*,+38<-"31"3Y"3/+31/"23"#/B5B"3/J2",>),-/23/1"#/K"#)-"#O
H#)3AB"Db/ ["1+Y2"#"3/12"/0"12"3/12"/7:2","#H"#)-"#/),<5/)+>/1)</"23<"2-28"/K2,1/1"</










<AB"3/?+<)99"3)#H"2- /N53/n5+#3),2<-"3/+31/K"#)-"#3/<5@2" /;#*,.#+38<)3<.-Y"/ >=#/
1"3/7-)-+</X+5/1"#/K"#2AB-"#<-)--+38/8"@533"3/@"#1"3D/T"#/N5#,2"8"31"3/K)AB",5#)#O
H"2-/@5B3-/"23/"G:,5#)-2N"#/LB)#)*-"#/233"D
T2"/4#H"2- /H"8233- /)+>8#+31/ >"B,"31"#/@2<<"3<AB)>-,2AB"#/J5#)#H"2- /92- /)+<>=B#,2AB"3/









































































@"2<- / >=#/12"/]"+#5:.2<AB"3/;#<-,28)*,+H</"23"3/#"*5#19.W28"3/h"--5N"#,+<- /N53/&CE/




I3 / 1"# /K+31"<,28) / *533-"3 /12" /J"#"23" /1)8"8"3 / ]+3H""231#+A*- / N53 /1"# /@"2-"#B23/


























































































































































































































































































438"<2AB-< / 1"# / +9>)<<"31"3 /U.-28*"2-<H"#"2AB"C / 12" / N5# / ),,"9 /1+#AB / 12" /S3-"#<+O





















































2B#"# /`)##2"#"/)+>8"H)+-"3/h"-Y@"#*"/@"2-"#/3+-Y"3Db$/ g)+- /LI;7O7-+12"/<231/*3)::/





































































4H8"<"B"3/N53 /1"3/3)B"3/438"Bj#28"3/+31/["AB-<)3@.,-"3C /12" /5B3"/g2Y"3Y/),</
7:2","#H"#)-"#/)#H"2-"3/*j33"3C/-+99",3/<2AB/),,"23/)+>/1"9/3)-253),"3/0)#*-/]35AB/
9231"<-"3</P%%/<",H<-/"#3)33-"/J"#92--,"#^C/12"/]2B#/f,=A*/5B3"/(I(4O?+,)<<+38/N"#<+O



























"23"# / #"AB-9.W28"3 /J"#92--,+38 /1)#D /T2"<" /K"#)-"# /)#H"2-"3 / 23 / 2B#"# /U.-28*"2- / Nj,,28/






























































































































































































































"=6-;<: @A.696:?6:,;6: @A.696:09,<;0#)%@HYT0 @A.696:09,<;0
;:,-1D6:7,:/;M86HYZ


































































































































































































































































K"2 /"23"9/J"#8,"2AB /Y@2<AB"3/1"3/;#8"H32<<"3/@2<<"3<AB)>-,2AB"# /S3-"#<+AB+38"3/
+31/1"# /9"12),"3/K"#2AB-"#<-)--+38/=H"# /7:2","#H"#)-"#C /<:#238- /"23"/8#+31<.-Y,2AB"/
T2<*#":)3Y/23</4+8"D
%.-6:16.;1/ 3"B9"3 /7:2","#H"#)-"# / "23" / >+31)9"3-)," /[5,," / 233"#B),H /1"# /K#)3AB"/
"23D&EP/&Ea/75@5B,/2B#"/?)B,/MB61C13HD4LC/),</)+AB/2B#/;23>,+<</MB61C13JDIDILC/3299-/1)H"2/





































-F:2<AB"/K2,1"#D /4+>>.,,28/ 2<-C /1)<< /7:2","#H"#)-"#/B.+>28/),</QN"#1"A*-"R/ I3>5#9)-253<O




#+38<)3<)-Y / >=# /1"3/7-)-+</X+5/1"#/9"12),"3/K"#2AB-"#<-)--+38/=H"#/7:2","#H"#)-"#/
<"23D





























































H"#)-"# /@+#1"3/1#"2 /UB"9"3<AB@"#:+3*-"/ >"<-8","8-C /12"/<2AB/)+</1"3/)38"<-",,-"3/
J5#=H"#,"8+38"3/"#8"H"3/B)H"36
! T"#/6:1;60*3676-?9C2/0"#>#)8-/29/@"2-"<-"3/7233"/1"3/I3>5#9)-253<<-)31/1"</










































































































































































































Z5+#3),2<-"3/Y+# /9"12),"3/K"#2AB-"#<-)--+38/=H"# /7:2","#H"#)-"# /B23<2AB-,2AB /1"# /J5#O














K"2 /1"# /(#)8" /3)AB /@)B#8"3599"3"3 /;3-@2A*,+38<-"31"3Y"3 /)+> /1"9/0)#*- /1"#/
7:2","#H"#)-+38/<"2-"3</1"#/7:5#-Z5+#3),2<-"3/,.<<-/<2AB/Y+/),,"#"#<-/"23"/B5B"/T2N"#<2O
-.-/*53<-)-2"#"3D/I3<8"<)9-/@+#1"3/$$/)*-+",,"/;3-@2A*,+38<-"31"3Y"3/N53/1"3/<"AB</















































("B,"31"/U#)3<:)#"3Y/ 29/f"<AB.>-<8"H)#"3C /@2"/"23/@"<"3-,2AB"#/`#2-2*:+3*- / ,)+-"-/
MB61C13JDIDHLC/@2#1/3+#/N53/"23"9/1"#/n5+#3),2<-"3/8"3)33-D/q(&o`&'r/T2"<"#/<AB#.3*-/
Y+<.-Y,2AB/"23C/1)<</12"/g2Y"3Y2"#+38/+31/12"/1)92-/N"#H+31"3"/J"#j>>"3-,2AB+38/1"#/
:"#<j3,2AB"3 /T)-"3 / Y+ / "23"# / 8#jW"#"3 /U#)3<:)#"3Y / 23 / 1"# /K#)3AB" / 8">=B#- / B)H"D/
q(&o`&cr/4,,"#1238</*#2-2<2"#"3/IV/III/+31/IJC/1)<</"2328"/4*-"+#"/)3/H"<-299-"3/7-",,"3/
H"@+<<-/I3>5#9)-253"3/=H"#/2B#"/U.-28*"2-/Y+#=A*B),-"3/+31/<5/U#)3<:)#"3Y/N"#9"21"3/












29/J"#8,"2AB /Y+/"23Y",3"3 /K"#)-"#3D /K"2 /1"3/8#5W"3C /<"#2j<"3/K"#)-+38<)8"3-+#"3/
*j33-"3/12"/B"#)3@)AB<"31"3/V#5>2>+WH),,"#/"23"/1"+-,2AB/H"<<"#"/K"-#"++38/"#@)#O
-"3D/q(&o`Er/4,,"#1238</8.H"/"</B2"#/12"/U"31"3Y/Y+/H"5H)AB-"3C/1)<</H"2/1"3/N"#<AB2"O








































































































































































































































































































































































































































































"23H"Y2"B-D /02- / 1"3 /;#8"H32<<"3 / 1"# / N5#,2"8"31"3 /K)AB",5#)#H"2- /@+#1" / 1)>=# / 1"#/
f#+31<-"23/8","8-D

I
&.;6:,;<:Q6:P6.23-.1
"13697g0G.23,69R/T)</2<-/1"#/#"23<-"/7*,)N"3B)31",D/4+>6/(4?D3"-D/$%%cD/I3-"#3"-6/
B--:6oo@@@D>)YD3"-o)*-+",,o<:5#-o>+<<H),,o@23>#2"1O<AB)">"#O29O23-"#N2"@O1)<O2<-O
1"#O#"23<-"O<*,)N"3B)31",O&&d'''dDB-9,D/?+,"-Y-/8":#=>-/)96/&PD%ED$%&'
"13697g0G.23,69k!62/6:g0#3:.1;CA3R/K"#)-"3/+31/N"#*)+>-D/4+>6/(4?D3"-D/$%&$D/
I3-"#3"-6/B--:6oo@@@D>)YD3"-o)*-+",,o<:5#-o>+<<H),,oH+31"<,28)oH+31"<,28)O
-#)3<>"#<OH"#)-"3O+31ON"#*)+>-O&&a$d'&'DB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
!6:-:6<;36:g05,Q.8R/?@2<AB"3/0)+,*5#H/+31/0"23+38<>#"2B"2-6/*#2-2<AB"/I3-"#N2"@</N53/
(+WH),,:#5>2</+31/2B#/0"12"3"AB5D/0=3<-"#/$%&$D
!:>-=6:g0_99.R0T)</2<-/<:5#-,2AB"/?+B.,-"#"2D/I36/7))#H#=A*"#/?"2-+38D/$%%dD/I3-"#3"-6/
B--:6oo@@@D<))#H#+"A*"#OY"2-+38D1"o<YOH"#2AB-"o<:5#-oT)<O2<-O<:5#-,2AB"O
?+B)",-"#"2})#-$b$%C$dPc%b$D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
!<1237,--g0(,DD,69R0KJKO7-=#9"#6/g"@)315@<*2/N5#/;2328+38/92-/K)F"#3/0=3AB"3D/
4+>6/7:2"8",D1"D/$%&'D/I3-"#3"-6/
B--:6oo@@@D<:2"8",D1"o<:5#-o>+<<H),,o,"@)315@<*2/ON5#O"2328+38O92-OH)F"#3O
9+"3AB"3O)Obb&PcbDB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
#)%@0\CC;?,990'?16:Q,;C:4R/(55-H),,/48"3-</I3/UB"/K288"<-/(2N"/;+#5:")3/(55-H),,/
0)#*"-</O/43/;9:2#2A),/["<")#AB/[":5#-D/h"+AB)-",/$%&$D
569C.;;60oCMSMpR0!28B,28B-</]433+),/["N2"@/5>/(55-H),,/(23)3A"^/$%&$D/0=3AB"3/$%&$D
5\!0oCMSMpR0g2<-"/1"#/N59/T(K/,2Y"3Y2"#-"3/7:2","#N"#92--,"#/Q7-)316/$$D%PD$%&'RD/4+>/
T(KD1"D/I3-"#3"-6/B--:6oo@@@D1>HD1"oe21wP%c'c%D/?+,"-Y-/8":#=>-/)96/'%DPD$%&'D
g2Y"3Y2"#+38<N5#)+<<"-Y+38"3/+31/J"#>)B#"3/Q7-)316/&PD%ED$%&'RD/4+>6/
T(KD1"D/I3-"#3"-6/B--:6oo@@@D1>HD1"o231"GD:B:e21wP%c'cPD/?+,"-Y-/8":#=>-/)96/
&PDED$%&'D
5\&0oCMSMpR/K+31"<,28)/[":5#-/$%&'D/(#)3*>+#-o0)23/$%&'D
_"AB<",:"#251"/II6/L,+H</-.-28"3/U#)3<>"#</92-/4+8"39)WD/4+>6/
V#"<<":5#-),D1"D/$%&'D/I3-"#3"-6/B--:6oo@@@D:#"<<":5#-),D1"o:9oP$cEao/
$c%bb'%o1>,O1"+-<AB"O>+<<H),,O,28)O89HBO@"AB<",:"#251"O22OA,+H<O-)"-28"3O
-#)3<>"#<O92-O)+8"39)<<D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
5\SS0oCMSMpR0?2","/1"#/T(JJ6/U#)3<:)#"3Y/+31/V#5>"<<253),2-.-D/4+>6/T(JJD1"D/$%&'D/
I3-"#3"-6/B--:6oo@@@D1>NND3"-oY2","DB-9D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
5C??6:;g0@;6DD6-R0(+WH),,OU#)3<>"#</<231/951"#3"#/0"3<AB"3B)31",D/4+>6/?;IUD1"D/
$%&&D/I3-"#3"-6/B--:6oo@@@DY"2-D1"o<:5#-o$%&&O%Po,2--9)33O<:2","#H"#)-"#O3"+"#O
:#)"92"3D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
5C7.-./LG,:;.-0#.619./R0T2"/V"#<53),H"<AB)>>+38/23/1"#/(+<<H),,OK+31"<,28)D/
!)9H+#8/$%%dD
g2-"#)-+#N"#Y"2AB32< 
8A,0oCMSMpR/g"@)315@<*2</_"AB<",/Y+/K)F"#3/,)+-/K"#)-"#/]*,)#^D/4+>6/_;gUD1"D/$%&'D/
I3-"#3"-6/B--:6oo@@@D@",-D1"o<:5#-o>+<<H),,oH+31"<,28)o>AOH)F"#3O
9+"3AB"3o)#-2A,"&&aPP'P%$og"@)315@<*2<O_"AB<",OY+OK)F"#3O,)+-OK"#)-"#O
*,)#DB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
?T(/<2AB"#-/<2AB/LB)9:253<Og")8+"O["AB-"D/I36/!)335N"#<AB"/4,,8"9"23"/
?"2-+38D/$%&'D/I3-"#3"-6/
B--:6oo@@@DB)YD1"oh)AB#2AB-"3o7:5#-o(+<<H),,oS"H"#<2AB-o?T(O<2AB"#-O<2ABO
LB)9:253<Og")8+"O["AB-"D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
U#)3<>"#:5*"#/g"@)315@<*2/1)#>/32AB-/Y+/K)F"#3/O/Y+/"23"9/)31"#"3/`,+H/
<AB53D/4+>6/U)8"<<:2"8",D1"D/$%&'D/I3-"#3"-6/
B--:6oo@@@D-)8"<<:2"8",D1"o<:5#-o-#)3<>"#:5*"#O,"@)315@<*2O1)#>O32AB-OY+O
H)F"#3OY+O"23"9O)31"#"3O*,+HO<AB53ob'$'c&bDB-9,D/?+,"-Y-/8":#=>-/)96/
&PDED$%&'D
%?6:;g0G.23,69R/T2"/g2Y"3Y/Y+9/f",11#+A*"3D/I36/`2A*"#/$aD%cD$%&%D
%F6:1g0#3:.1;.,-R0g"8"31.#"/7:2","#>#)+"36/438<-/N5#/f)HF/7AB+<-"#/+31/L5D/4+>6/
7:2"8",D1"D/$%%aD/I3-"#3"-6/B--:6oo@@@D<:2"8",D1"o<:5#-o>+<<H),,o,"8"31)"#"O
<:2","#>#)+"3O)38<-ON5#O8)HFO<AB+<-"#O+31OA5O)O'ddE%cDB-9,D/?+,"-Y-/8":#=>-/
)96/&PDED$%&'D
\)\"0oCMSMpR07:2","#N"#92--,"##"8,"9"3-D/?=#2AB/$%%ED
(I(4/:#.<"3-2"#-/8":,)3-"/[">5#9"3/H"2/;SO`53>"#"3Y/Y+/7:5#-H"#)-"#3D/4+>6/
(I(4DA59D/$%&&D/I3-"#3"-6/
B--:6oo1"D>2>)DA59o)H5+->2>)o5#8)32<)-253o>55-H),,85N"#3)3A"o3"@<o3"@<21w&Pc'd
b'o231"GDB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
T2"/U#)3<>"#</"23"</n)B#"</23/?)B,"3D/4+>6/(I(4DA59D/$%&$D/I3-"#3"-6/
B--:6oo1"D>2>)DA59o)H5+->2>)o5#8)32<)-253o>55-H),,85N"#3)3A"o3"@<o3"@<21w&Pd$c
$'o231"GDB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
N.?1C-g0'F6-R0(2>)/<-)-2<-2A</<B5@/$bt/5>/-#)3<>"#/>""</85/-5/)8"3-</)31/-B2#1/:)#-2"<D/
4+>6/f+)#12)3DA5D+*D/$%&'D/I3-"#3"-6/
B--:6oo@@@D8+)#12)3DA5D+*o>55-H),,o$%&'oZ)3o%bo>2>)O-#)3<>"#<O)8"3-<O-B2#1O
:)#-2"<D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
N9[16:g0JC236-k&,<869g0N:.;R0;G:"#-"323-"#N2"@</+31/x+),2-)-2N"/I3B),-<)3),F<"/k/),</
I3<-#+9"3-"/["*53<-#+2"#"31"#/S3-"#<+AB+38"3D/cD/4+>,)8"D/_2"<H)1"3/$%&%D
N:[;Pg05,-.69R0 2<<H#)+AB/1"#/9)#*-H"B"##<AB"31"3/7-",,+38/1+#AB/7:5#-N"#H.31"6/
"23"/#"AB-<N"#8,"2AB"31"/S3-"#<+AB+38/1"</"+#5:.2<AB"3C/1"+-<AB"3/+31/
<AB@"2Y"#2<AB"3/02<<H#)+AB<N"#H5-<D/U=H238"3/$%%dD
N:66-6-g0%8=,:R0K"#+><:#5>2,/K+31"<,28)O0)3)8"#/k/43>5#1"#+38"3C/`59:"-"3Y"3C/
V#5H,"9"D/I36/T2"/?+*+3>-/1"#/K+31"<,28)/k/0)3)8"9"3-/+31/0)#*"-238/29/
V#5>2>+WH),,D/!#<8D/ND/02AB)",/7AB)>>#)-BD/fj--238"3/&dddD
$[86:g0G.23,69R0;9:2#2<AB"/75Y2),>5#<AB+386/;23"/;23>=B#+38D/$D/4+>,)8"D/_2"<H)1"3/
$%&%D
g2-"#)-+#N"#Y"2AB32< I
$,9,;123g0B,;:.2/R0T2"/7:2","#>.38"#D/4+>6/_T[D1"D/$%&'D/I3-"#3"-6/
B--:6oo@@@D@1#D1"o-No<:5#-p23<21"o<"31+38<H"2-#)"8"o$%&'o%$&bo@2--9)33DZ<:D/
?+,"-Y-/8":#=>-/)96/&PDED$%&'D
$,<;123g0\:.;PR0g"@)315@<*2/@2#1/<AB,"AB-/H"#)-"3D/4+>6/KIgTD1"D/$%&'D/I3-"#3"-6/
B--:6oo@@@DH2,1D1"o<:5#-o>+<<H),,o#5H"#-O,"@)315@<*2o,"@)315@<*2O@2#1O<AB,"AB-O
H"#)-"3O'%b'c$PaDH2,1DB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
$C9;PL!,23,g0#3:.1;.-,R0(+<<H),,/O/("#3<"B"3/O/V5,2-2*D/_2"<H)1"3/$%%aD
$CADg0#3:.1;69R/x+),2-)-2N"/I3-"#N2"@</23/1"#/75Y2),>5#<AB+38D/;23/iH"#H,2A*D/I36/
!)31H+AB/x+),2-)-2N"/75Y2),>5#<AB+386/f#+31,)8"3C/`53Y":-"C/0"-B51"3/+31/
43@"31+38"3D/!#<8D/ND/S@"/(,2A*o;#3<-/N53/`)#15#>>o!"23"#/`"+::og+-Y/N53/
[5<"3<-2",o7-":B)3/_5,>>D/_"23B"29/$%&$D
JC3-g0JC3,--61R07AB@)3C/[5H"#-D/I36/h"+"/T"+-<AB"/K258#):B2"/$'/qs3,23">)<<+38rD/
$%%ED
d%"0oCMSMpR/7-+1F/s3/7:5#-</48"3-</I3/UB"/;+#5:")3/S3253D/$%%dD
d6<-62/6g0@<1,--6R0x+),2-)-2N"/I3-"#N2"@<D/I36/x+),2-)-2N"/0"12"3>5#<AB+38D/;23/
!)31H+ABD/!#<8D/ND/g5-B)#/02*5<oL,)+12)/_"8"3"#D/`53<-)3Y/$%%PD
d4-,1;g0#3:.1;.,-R/K)F"#3O43#+>/H"2/g"@)315@<*2OK"#)-"#D/4+>6/KIgTD1"D/$%&'D/
I3-"#3"-6/B--:6oo@@@DH2,1D1"o<:5#-o>+<<H),,o#5H"#-O,"@)315@<*2oH)F"#3O)3#+>OH"2O
H"#)-"#O'%baac$aDH2,1DB-9,D/?+,"-Y-/8":#=>-/)96/&PDED$%&'D
&,7g0#3:.1;CA3R0["AB-,2AB"/4<:"*-"/1"#/7:2","#N"#92--,+386/_2"/,)<<"3/<2AB/12"/
U.-28*"2-"3/"23"</7:2","#N"#92--,"#</+31/OH"#)-"#</92-/1"3/1"+-<AB"3/f"<"-Y"3/
1"#/["AB-<H"#)-+38/+31/4#H"2-<N"#92--,+38/N"#"23"3e/0=3AB"3/$%%bD
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